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SECTION 26 05 11
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section applies to all sections of Division

B. Furnish and install electrical systems, material
accessories in accordance with the specifications a
Capacities and ratings of motors, transformers, con
switchboards, switchgear, panelboards, motor contro
generators, automatic transfer switches, and other
arrangements for the specified items are shown on t

C. Conductor ampacities specified or shown on the d
copper conductors, with the conduit and raceways si
Aluminum conductors are prohibited.

1.2 M NI MUM REQUI REMENTS

A. The International Building Code (IBC), National
Underwriters Laboratories, Inc. (UL), and National
Association (NFPA) codes and standards are the mini
materials and installation.

B. The drawings and specifications shall govern in
requirements are greater than those stated in the a
standards.

1.3 TEST STANDARDS

A. All materials and equipment shall be listed, lab
Nationally Recognized Testing Laboratory (NRTL) to
Laboratories, Inc. (UL), standards where test stand
established. Materials and equipment which are not
standards will be accepted, providing that material
listed, labeled, certified or otherwise determined
requirements of a NRTL. Materials and equipment whi
certifies, lists, labels, or determines to be safe,

if inspected or tested in accordance with national

standards, such as ANSI, NEMA, and NETA. Evidence o

include certified test reports and definitive shop
B. Definitions:
1. Listed: Materials and equipment included in a li

organization that is acceptable to the Authority Ha
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and concerned with evaluation of products or servic
maintains periodic inspection of production or list
equipment or periodic evaluation of services, and w
states that the materials and equipment either meet
designated standards or has been tested and found s
specified purpose.

2. Labeled: Materials and equipment to which has be
symbol, or other identifying mark of an organizatio
acceptable to the Authority Having Jurisdiction and
product evaluation, that maintains periodic inspect
of labeled materials and equipment, and by whose la
manufacturer indicates compliance with appropriate
performance in a specified manner.

3. Certified: Materials and equipment which:

a. Have been tested and found by a NRTL to meet nat
recognized standards or to be safe for use in a spe

b. Are periodically inspected by a NRTL.

c. Bear a label, tag, or other record of certificat

4. Nationally Recognized Testing Laboratory: Testin
is recognized and approved by the Secretary of Labo
with OSHA regulations.

1.4 QUALI FI CATI ONS ( PRODUCTS AND SERVI CES)

A. Manufacturer’s Qualifications: The manufacturer
currently produce, as one of the manufacturer's pri
materials and equipment specified for this project,
manufactured the materials and equipment for at lea

B. Product Qualification:

1. Manufacturer's materials and equipment shall hav
satisfactory operation, on three installations of s
type as this project, for at least three years.

2. The Government reserves the right to require the
submit a list of installations where the materials
have been in operation before approval.

C. Service Qualifications: There shall be a permane
maintained or trained by the manufacturer which wil
satisfactory service to this installation within ei
receipt of notification that service is needed. Sub

of service organizations.
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1.5 APPLI CABLE PUBLI CATI ONS
A. Applicable publications listed in all Sections o f Division 26 are the
latest issue, unless otherwise noted.
B. Products specified in all sections of Division 2 6 shall comply with the
applicable publications listed in each section.
1.6 MANUFACTURED PRODUCTS
A. Materials and equipment furnished shall be of cu rrent production by
manufacturers regularly engaged in the manufacture of such items, and

for which replacement parts shall be available.

B. When more than one unit of the same class or typ e of materials and
equipment is required, such units shall be the prod uct of a single
manufacturer.

C. Equipment Assemblies and Components:

1. Components of an assembled unit need not be prod ucts of the same
manufacturer.

2. Manufacturers of equipment assemblies, which inc lude components made
by others, shall assume complete responsibility for the final

assembled unit.
3. Components shall be compatible with each other a nd with the total
assembly for the intended service.

4. Constituent parts which are similar shall be the product of a single
manufacturer.
D. Factory wiring and terminals shall be identified on the equipment being

furnished and on all wiring diagrams.
E. When Factory Testing Is Specified:

1. The Government shall have the option of witnessi ng factory tests.
The Contractor shall notify the Government through the Project
Engineer a minimum of 15 working days prior to the manufacturer’s

performing the factory tests.
2. Two copies of certified test reports shall be fu rnished to the
Project Engineer two weeks prior to final inspectio n and not more

than 90 days after completion of the tests.

3. When materials and equipment fail factory tests, and re-testing and
re-inspection is required, the Contractor shall be liable for all
additional expenses for the Government to witness r e-testing.

1.7 VARI ATI ONS FROM CONTRACT REQUI REMENTS
A. Where the Government or the Contractor requests variations from the
contract requirements, the connecting work and rela ted components shall

260511-3



include, but not be limited to additions or changes

circuit protective devices, conduits, wire, feeders

and installation methods.

1.8 MATERI ALS AND EQUI PMENT PROTECTI ON
A. Materials and equipment shall be protected durin

against physical damage, vermin, dirt, corrosive su

moisture, cold and rain.

1. Store materials and equipment indoors in clean d
uniform temperature to prevent condensation.

2. During installation, equipment shall be protecte
foreign matter, and be vacuum-cleaned both inside a
testing and operating. Compressed air shall not be
equipment. Remove loose packing and flammable mate
equipment.

3. Damaged equipment shall be repaired or replaced,
the Project Engineer.

4. Painted surfaces shall be protected with factory
heavy kraft paper, sheet vinyl or equal.

5. Damaged paint on equipment shall be refinished w
of paint and workmanship as used by the manufacture
areas are not obvious.

1.9 WORK PERFORMANCE
A. All electrical work shall comply with the requir

(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J

Environmental Controls, OSHA Part 1910 subpart K —

Aid, and OSHA Part 1910 subpart S — Electrical, in

references required by contract.

B. Job site safety and worker safety is the respons

Contractor.

C. Electrical work shall be accomplished with all a
equipment de-energized.

D. For work that affects existing electrical system
perform work to assure minimal interference with no
the facility.

E. New work shall be installed and connected to exi

safely and professionally. Disturbed or damaged wor

or repaired to its prior conditions, as required by

GENERAL REQUIREMENTS.
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F. Coordinate location of equipment and conduit wit h other trades to

minimize interference.

1.10 EQUI PMENT | NSTALLATI ON AND REQUI REMENTS
A. Equipment location shall be as close as practica | to locations shown on
the drawings.

B. Working clearances shall not be less than specif ied in the NEC.

C. Inaccessible Equipment:

1. Where the Government determines that the Contrac
equipment not readily accessible for operation and
equipment shall be removed and reinstalled as direc
additional cost to the Government.

2. "Readily accessible” is defined as being capable
quickly for operation, maintenance, or inspections
of ladders, or without climbing or crawling under o
such as, but not limited to, motors, pumps, belt gu

transformers, piping, ductwork, conduit and raceway

1.11 EQUI PMENT | DENTI FI CATI ON

A. In addition to the requirements of the NEC, inst

sign which clearly indicates information required f
maintenance of items such as switchboards and switc
cabinets, motor controllers, fused and non-fused sa
generators, automatic transfer switches, separately
breakers, individual breakers and controllers in sw
switchgear and motor control assemblies, control de

significant equipment.

B. Identification signs for Normal Power System equ

laminated black phenolic resin with a white core wi
lettering. Identification signs for Essential Elec
equipment, as defined in the NEC, shall be laminate
with a white core with engraved lettering. Letterin

of 12 mm (1/2 inch) high. Identification signs shal
designation, rated bus amperage, voltage, number of
wires, and type of EES power branch as applicable.

with screws.

C. Install adhesive arc flash warning labels on all

by NFPA 70E. Label shall indicate the arc hazard b
working distance (inches), arc flash incident energ

distance (calories/cm2), required PPE category and
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including the glove rating, voltage rating of the
approach distance (inches), restricted approach dis
prohibited approach distance (inches), equipment/bu

prepared, and manufacturer name and address.

D. Provide new labels on the new transformer to mat

New labels to have all existing information include
type of material, same color and font and be fasten

manner as the existing.

1.12 SUBM TTALS

A. Submit to the Project Engineer in accordance wit

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.

B. The Government's approval shall be obtained for

equipment before delivery to the job site. Deliver
installation of materials and equipment which has n

approval will not be permitted.

C. All submittals shall include six copies of adequ

literature, catalog cuts, shop drawings, test repor
samples, and other data necessary for the Governmen
the proposed materials and equipment comply with dr
specification requirements. Catalog cuts submitted

be legible and clearly identify specific materials

submitted.

D. Submittals for individual systems and equipment

consist of more than one item or component shall be
or assembly as a whole. Partial submittals will no

approval.

1. Mark the submittals, "SUBMITTED UNDER SECTION____

2. Submittals shall be marked to show specification
the section and paragraph numbers.

3. Submit each section separately.

E. The submittals shall include the following:

1. Information that confirms compliance with contra
Include the manufacturer's name, model or catalog n
information, technical data sheets, shop drawings,
pictures, nameplate data, VA contract number, VA pr
project title, specification number and applicable

test reports as required.

260511-6

12-01-12

equipment, limited
tance (inches),

S name, date

ch the existing labels.
d, be of the same
ed in the same

h Section 01 33 23,

all materials and
y, storage or
ot had prior

ate descriptive
ts, certifications,
t to ascertain that
awing and
for approval shall

and equipment being

assemblies which
made for the system

t be considered for

reference including

ct requirements.
umbers, catalog
manuals,
oject number, VA

paragraphs, and



2. Elementary and interconnection wiring diagrams f
signal systems, control systems, and equipment asse
terminal points and wiring shall be identified on w

3. Parts list which shall include information for r

ordering instructions, as recommended by the equipm

F. Maintenance and Operation Manuals:

1. Submit as required for systems and equipment spe
technical sections. Furnish two copies, elecontric
hardcover binders or an approved equivalent.

2. Inscribe the following identification on the cov

"MAINTENANCE AND OPERATION MANUAL," the name and lo

system, material, equipment, building, name of Cont
contract number, VA project number, VA project titl

number and applicable paragraphs. Include in the ma

addresses, and telephone numbers of each subcontrac

the system or equipment and the local representativ
material or equipment.
3. Provide a table of contents and assemble the man
the table of contents, with tab sheets placed befor
covering the subject. The instructions shall be leg
read, with large sheets of drawings folded in.
4. The manuals shall include:
a. Internal and interconnecting wiring and control
data to explain detailed operation and control of t
b. A control sequence describing start-up, operatio
c. Description of the function of each principal it
d. Installation instructions.
e. Safety precautions for operation and maintenance
f. Diagrams and illustrations.
g. Periodic maintenance and testing procedures and
including replacement parts numbers.
h. Performance data.

i. Pictorial "exploded" parts list with part number

12-01-12
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1.

1.

1.

1.

13

14

15

16

maintenance, including addresses and factory certif

qualifications.

. Approvals will be based on complete submission o

manuals, test reports, certifications, and samples
SI NGULAR NUMBER

. Where any device or part of equipment is referre

specifications in the singular number (e.g., "the s

reference shall be deemed to apply to as many such

required to complete the installation as shown on t
ACCEPTANCE CHECKS AND TESTS

. The Contractor shall furnish the instruments, ma

tests.

. Where systems are comprised of components specif

section of Division 26, the Contractor shall coordi
installation, testing, and adjustment of all compon
manufacturer’s representatives and technicians so t

functional, and operational system is delivered to

. When test results indicate any defects, the Cont

replace the defective materials or equipment, and r
Repair, replacement, and retesting shall be accompl
additional cost to the Government.

WARRANTY

. All work performed and all equipment and materia

Division shall be free from defects and shall remai
one year from the date of acceptance of the entire
Contracting Officer for the Government.

| NSTRUCTI ON

. Instruction to designated Government personnel s

the particular equipment or system as required in e
technical specification section.

. Furnish the services of competent instructors to

in the adjustment, operation, and maintenance of th
equipment and system, including pertinent safety re
Instructors shall be thoroughly familiar with all a
installation, and shall be trained in operating the

practical operation and maintenance procedures.
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C. A training schedule shall be developed and submi
and approved by the Project Engineer at least 30 da
planned training.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTI ON ( NOT USED)
---END---
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SECTI ON 26 05 12
ELECTRI CAL DEMOLI TI ON

PART 1 GENERAL
1.1 SECTI ON | NCLUDES
A. Electrical denolition.
B. Construction phasing and work plan.
C. Tenporary generator.
PART 2 PRODUCTS
2.1 MATERI ALS AND EQUI PMENT
A. Materials and equi pment for patching and extendi ng work: As specifiedin
i ndi vi dual sections.

PART 3 EXECUTI ON
3.1 EXAM NATI ON
A. Verify field measurenents and circuiting arrangenents are as shown on the
dr awi ngs.
B. Verifythat abandoned wi ri ng and equi prent serve only abandoned facilities.
C. Demplition drawi ngs are based on casual field observation and existing
record documents.
D. Report discrepancies to Project Engi neer before disturbing existing
installation.

E. Beginning of denolition nmeans installer accepts existing conditions.

3. 2 PREPARATI ON

A. Provide tenporary wiring and connections to nmaintain existing systens in
service during construction.

C. Existing Switchgear, and Equi pnent: Refer tothe draw ngs for the proposed
work plan for the project. The outages allowed will only be very short
inorder tobring generators or theutility online. The boiler plant nust
remai n operational at all tines during the course of construction.

1. Ontain pernission fromOmer at | east 2 weeks before i npl enmenting the
proposed work pl an.

2. Coordinate all switching operations on the 5 kV distribution systens
with the VA Project Engineer. Any required sw tching shall be done by
VA staff and shall be schedul ed 2 weeks in advance.

3.3 DEMCLI TI ON AND EXTENSI ON OF EXI STI NG ELECTRI CAL WORK

A. Renove, relocate, and extend existing installations to accombdate new
construction.

A. Disconnect and renove el ectrical equiprment that has been renoved.

26 05 12 - 1



Repai r adj acent construction and fini shes damaged during denolition and
ext ensi on wor k.
Extend exi sting installations using materials and nmet hods conpatible with

existing electrical installations, or as specified.

3.4 CONSTRUCTI ON PHASI NG

A. Al work shall be phased to create mininmal electrical service disruption

tothedaily operations of the boiler plant. Provide atenporary generator
on site as indicated on the drawi ngs to be used as t he backup power source
during installationof the newtransforner. The fuel costs, rental costs
and any other associated costs with the tenporary generator are the
responsibility of the contractor. The tenporary generator shall be a
portable style generator in a self-contai ned encl osure on wheels with

i ntegral over-current protection. The generator shall be rated 480/ 277
volts, 3 phase and a m ni rumof 500 kW Provide tenporary conductors from
the generator to the existing Building 10 swi tchboard and all grounding
and bondi ng of the tenmporary generator in accordance with the NEC. The
tenporary conductors shall be copper and shall be protected in tenporary
conduit or a duct systemfromthe generator tothe Buil ding 10 switchboard.
Renove the tenporary generator all tenporary wiring after use

Swi t chovers or connections to existing equi pment may need t o be conpl et ed
out side of normal work hours to keep disruption to boiler operations

m nim zed.

3.5 CLEANI NG AND REPAI R

A

Clean and repair existing materials and equi pnent which remain or are to
be reused.

3.6 MATERI AL DI SPOSAL

A

Mat eri al and equi pnent deened sal vageabl e by the Ower shall remain the
property of Omer. Contractor shall dismantle these itens to nmanageabl e
size and deliver to designated storage area on site. The Omer shall have
first right of refusal on all material and equi pnent.

Al other materials and equi pnent shall becone property of Contractor and
nmust be renoved fromsite and di sposed of by approved nethod.

- - - END - - -

26 05 12 - 2



12-01-12

SECTION 26 05 13
MEDI UM VOLTAGE CABLES
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installat ion, and connection of

medium-voltage cables, indicated as cable or cables in this section,
and medium-voltage cable terminations.

1.2 RELATED WORK

A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN STALLATIONS:
Requirements that apply to all sections of Division 26.

B. Section 26 05 26, GROUNDING AND BONDING FOR ELEC TRICAL SYSTEMS:
Requirements for personnel safety and to provide a low impedance path

for possible ground fault currents.

C. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRIC AL SYSTEMS: Conduits
for medium-voltage cables.

D. Section 26 12 19, PAD-MOUNTED, LIQUID-FILLED, ME DIUM-VOLTAGE
TRANSFORMERS: Medium-voltage cable terminations for use in pad-mounted,
liquid-filled, medium-voltage transformers.

1.3 QUALI TY ASSURANCE

A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES) in Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS
1.4 FACTORY TESTS

A. Medium-voltage cables shall be thoroughly tested at the factory per
NEMA WC 74 to ensure that there are no electrical d efects. Factory
tests shall be certified.

1.5 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:
a. Submit sufficient information to demonstrate com pliance with
drawings and specifications.
b. Submit the following data for approval:
1) Complete electrical ratings.
2) Installation instructions.
3. Certifications:
a. Factory Test Reports: Submit certified factory p roduction test
reports for approval.
b. Field Test Reports: Submit field test reports fo r approval.
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c. Compatibility: Submit a certificate from the cab le manufacturer
that the splices and terminations are approved for use with the
cable.

4. Qualified Worker Approval:

a. Qualified workers who install and test cables, s plices, and
terminations shall have not fewer than five years o f experience
splicing and terminating cables equivalent to those being spliced
and terminated, including experience with the mater ials in the

approved splices and terminations.

b. Furnish satisfactory proof of such experience fo r each qualified

worker who splices or terminates the cables.
1.6 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including amendments, addenda, revisions,
supplements, and errata) form a part of this specif ication to the
extent referenced. Publications are referenced in t he text by

designation only.

B. American Society for Testing and Materials (ASTM ):
B3-01 (2007)............ Standard Specification for Soft or Annealed
Copper Wire
C. Institute of Electrical and Electronics Engineer s, Inc. (IEEE):
48-09......cuvieieeeen Test Procedures and Require ments for

Alternating-Current Cable Terminations Used on
Shielded Cables Having Laminated Insulation
Rated 2.5 kV through 765 kV or Extruded
Insulation Rated 2.5 kV through 500 kV

386-95......cccceenn. Separable Insulated Connect or Systems for Power

Distribution Systems above 600 V

400-01.....ccevveeeen. Guide for Field Testing and Evaluation of the
Insulation of Shielded Power Cable Systems

400.2-04................ Guide for Field Testing of Shielded Power Cable
Systems Using Very Low Frequency (VLF)

400.3-06................ Guide for Partial Discharge Testing of Shielded
Power Cable Systems in a Field Environment

404-00.........ccuu.... Extruded and Laminated Diel ectric Shielded
Cable Joints Rated 2500 V to 500,000 V

D. National Electrical Manufacturers Association (N EMA):
WC 71-99................ Non-Shielded Cables Rated 2 001-5000 Volts for

Use in the Distribution of Electric Energy
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e for Use in the

EC)

WC 74-06................ 5-46 KV Shielded Power Cabl
Transmission and Distribution of Electric
Energy
E. National Fire Protection Association (NFPA):
70-11..ccciivieee. National Electrical Code (N
F. Underwriters Laboratories (UL):
1072-06 ......ccuuee Medium-Voltage Power Cables

1.7 SH PVMENT AND STORAGE

A. Cable shall be shipped on reels such that it is
mechanical injury. Each end of each length of cable
hermetically sealed with manufacturer’'s end caps an
to the reel.

B. Cable stored and/or cut on site shall have the e
sealed with cable manufacturer’s standard cable end
installed heat-shrink cable end seals.

PART 2 - PRODUCTS
2.1 CABLE

A. Cable shall be in accordance with the NEC and NE
1072.

B. Single conductor stranded copper conforming to A

C. Voltage Rating:

1. 5,000 V cable shall be used on 4,160 V distribut

D. Insulation:

1. Insulation level shall be 133%.
2. Types of insulation:
a. Cable type abbreviation, EPR: Ethylene propylene
insulation shall be thermosetting, light and heat s

E. Insulation shield shall be semi-conducting. Con
semi-conducting.

F. Insulation shall be wrapped with copper shieldin
applied over semi-conducting insulation shield.

G. Heavy duty, overall protective polyvinyl chlorid
every cable. The manufacturer's name, cable type an
pertinent information shall be marked or molded cle
protective jacket.

H. Cable temperature ratings for continuous operati
operation, and short circuit operation shall be not
NEMA WC 71, or NEMA WC 74 standard for the respecti
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2.2 SPLI CES AND TERM NATI ONS
A. Materials shall be compatible with the cables be
terminated, and shall be suitable for the prevailin
conditions.
B. Terminations:

1. Shall comply with IEEE 48. Include shield ground
cable terminations.

2. Class 1 terminations for indoor use: Kit with st
nontracking insulator tube, shield ground strap, co
connector, and end seal.

3. Load-break terminations for indoor and outdoor u
premolded rubber elbow connectors with bushing inse
submersible applications. Separable connectors shal
requirements of IEEE 386, and shall be interchangea
suppliers. Allow sufficient slack in medium-voltage
and drain wires to permit elbow connectors to be mo
respective parking stands.

4. Ground metallic cable shields with a device desi
purpose, consisting of a solderless connector enclo
rubber housing covering the entire assembly.

5. Provide insulated cable supports to relieve any

cable weight or movement. Ground cable supports to

system.
PART 3 - EXECUTI ON
3.1 GENERAL

A. Installation shall be in accordance with the NEC
drawings, and per manufacturer’s instructions.

B. Cable shall be installed in existing duct bank b

C. All cables of a feeder shall be pulled simultane

D. Conductors of different systems (e.g., 5kV and 1
installed in the same raceway.

E. Ground shields in accordance with Section 26 05
BONDING FOR ELECTRICAL SYSTEMS.

F. Cable maximum pull length, maximum pulling tensi
radius shall conform with the recommendations of th

G. Use suitable lubricating compounds on the cables
damage. Provide compounds that are not injurious to
and do not harden or become adhesive.
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H. Seal the cable ends prior to pulling, to prevent
or lubricant.

3.2 PULLI NG CABLES | N DUCTS

A. Cables shall be pulled into ducts with equipment

purpose, including power-driven winches, cable-feed

guides, cable grips, pulling eyes, and lubricants.

of qualified workers and equipment shall be employe

careful and proper installation of the cable.

B. Cable shall be unreeled from the top of the reel
carefully controlled. Cables to be pulled shall be
swivel to the main pulling wire by means of a suita
pulling eye.

C. Woven-wire cable grips shall be used to grip the
small cables and short straight lengths of heavier

D. Pulling eyes shall be attached to the cable cond
damage to the cable structure.

E. Cables shall be liberally coated with a suitable
enter the tube guide or duct. Rollers, sheaves, or
which the cable is pulled shall conform to the mini
of the cable.

F. Cables shall be pulled into ducts at a reasonabl
using a vehicle shall not be permitted. Pulling ope
stopped immediately at any indication of binding or
shall not be resumed until the potential for damage
corrected. Sufficient slack shall be provided for f
cable due to expansion or contraction.

G. Cables cut in the field shall have the cut ends
prevent entrance of moisture.

3. 3 TERM NATI ONS

A. Install the materials as recommended by the manu
precautions pertaining to air temperature and humid
installation.

B. Installation shall be accomplished by qualified

perform medium-voltage equipment installations. Use
recommended or provided by the manufacturer. All m

instructions shall be followed.
C. Where the Government determines that unsatisfact

been installed, the Contractor shall replace the un
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terminations with approved material at no additiona
Government.

3.4 CIRCU T | DENTI FI CATI ON OF FEEDERS

A. In each pullbox, install permanent identificatio

circuit's cables to clearly designate the circuit i
voltage. The tags shall be the embossed brass type,
in diameter and 40 mils thick. Attach tags with pla
the tags so they will be easy to read after the fir

installed.

3.5 ACCEPTANCE CHECKS AND TESTS

A. Perform tests in accordance with the manufacture

Include the following visual and electrical inspect

B. Test equipment, labor, and technical personnel s

necessary to perform the acceptance tests. Arrangem
to have tests witnessed by the Project Engineer.

C. Visual Inspection:

1. Inspect exposed sections of cables for physical

2. Inspect shield grounding, cable supports, and te

3. Verify that visible cable bends meet manufacture
radius requirement.

4. Verify installation of identification tags.

D. Electrical Tests:

1. Acceptance tests shall be performed on new and s
as specified herein.
2. Test new cable after installation, and terminati
but before connection to equipment and existing cab

E. Insulation-Resistance Test: Test all new cables

and adjacent conductors.
1. Test data shall include megohm readings and leak
readings. Cables shall not be energized until insul

12-01-12
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dentification and
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eproofing tape is
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ents shall be made

damage.
rminations.

r's minimum bending

ervice-aged cables

ons have been made,
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ation-resistance

test results have been approved by the Project Engi neer. Test
voltages and minimum acceptable resistance values s hall be:
Voltage Class Test Voltage Min. Insulation Resistan ce

5kv 2,500 VDC
2. Submit a field test report to the Project Engine
the identification and location of cables tested, t
used, and the date tests were performed; identifies

performed the tests; and identifies the insulation
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leakage current results for each cable section test ed. The report
shall provide conclusions and recommendations for ¢ orrective action.
---END---
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SECTION 26 05 26

12-01-12

GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installat
testing of grounding and bonding equipment, indicat
equipment in this section.
B. “Grounding electrode system” refers to grounding
and all electrodes required or allowed by NEC, as w
supplementary, and lightning protection system grou
C. The terms “connect” and “bond” are used intercha
and have the same meaning.
1. 2 RELATED WORK
A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN
Requirements that apply to all sections of Division
B. Section 26 12 19, PAD-MOUNTED, LIQUID-FILLED, ME
TRANSFORMERS: pad-mounted, liquid-filled, medium-vo
1.3 QUALI TY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND

ion, connection, and

ed as grounding

electrode conductors
ell as made,
nding electrodes.

ngeably in this section

STALLATIONS:

26.
DIUM-VOLTAGE

ltage transformers.

SERVICES), in Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

1.4 SUBM TTALS
A. Submit six copies of the following in accordance
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:

a. Submit sufficient information to demonstrate com
drawings and specifications.

b. Submit plans showing the location of system grou
and connections, and the routing of aboveground and
grounding electrode conductors.

2. Certifications:
a. Certification by the Contractor that the groundi
been properly installed and tested.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications listed below (including amendments,
supplements, and errata) form a part of this specif
extent referenced. Publications are referenced in t
designation only.
B. American Society for Testing and Materials (ASTM

260526-1
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nding electrodes
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ng equipment has
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B1-07.....cccceeeenn. Standard Specification for
Wire

B3-07....cccceeeeeennn. Standard Specification for
Copper Wire

B8-11.................. Standard Specification for

12-01-12

Hard-Drawn Copper

Soft or Annealed

Concentric-Lay-

Stranded Copper Conductors, Hard, Medium-Hard,

or Soft
C. Institute of Electrical and Electronics Engineer
81-83....cciiiiii. IEEE Guide for Measuring Ea

s, Inc. (IEEE):

rth Resistivity,

Ground Impedance, and Earth Surface Potentials

of a Ground System Part 1: Normal Measurements

D. National Fire Protection Association (NFPA):

70-11..ccciiiiiiinn. National Electrical Code (N
T0E-12.....cccoveeenn. National Electrical Safety
99-12....ciiiii Health Care Facilities

E. Underwriters Laboratories, Inc. (UL):
44-10 ...ccviiiinns Thermoset-Insulated Wires a
83-08 ...coevviiienn. Thermoplastic-Insulated Wir
467-07 oo Grounding and Bonding Equip

PART 2 - PRODUCTS
2.1 GROUNDI NG AND BONDI NG CONDUCTORS
A. Equipment grounding conductors shall be insulate
except that sizes No. 10 AWG and smaller shall be s
Insulation color shall be continuous green for all
conductors, except that wire sizes No. 4 AWG and la
identified per NEC.
B. Bonding conductors shall be bare stranded copper
10 AWG and smaller shall be bare solid copper. Bon
shall be stranded for final connection to transform
equipment.
C. Conductor sizes shall not be less than shown on
less than required by the NEC, whichever is greater
D. Insulation: THHN-THWN.
2.2 CROUND RODS
A. Steel or copper clad steel, 19 mm (0.75 inch) di
long.
B. Quantity of rods shall be as required to obtain

resistance.

260526-2
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2.3 GROUND CONNECTI ONS
A. Below Grade and Inaccessible Locations: Exotherm
connectors.
B. Above Grade:

1. Bonding Jumpers: Listed for use with copper cond

sizes No. 8 AWG and larger, use compression-type co

2. Connection to Grounding Bus Bars: Listed for use
conductors. Use mechanical type lugs, with zinc-pl
nuts, and washers. Bolts shall be torqued to the va
by the manufacturer.

PART 3 - EXECUTI ON
3.1 GENERAL
A. Install grounding equipment in accordance with t
drawings, and as specified herein.
B. System Grounding:
1. Secondary service neutrals: Ground at the supply
secondary disconnecting means and at the related tr
C. Equipment Grounding: Metallic piping, building s
electrical enclosures, raceways, junction boxes, ou
cabinets, machine frames, and other conductive item
with electrical circuits, shall be bonded and groun
3.2 | NACCESSI BLE GROUNDI NG CONNECTI ONS
A. Make grounding connections, which are normally b
inaccessible, by exothermic weld.
3.3 MEDI UM VOLTAGE EQUI PMENT AND ClI RCUI TS
A. Pad-Mounted Transformers:

1. Provide a driven ground rod and bond with a grou
conductor to the transformer grounding pad.

2. Ground the secondary neutral.

B. Lightning Arresters: Connect lightning arresters

ground bus or ground rods as applicable.

3.4 SECONDARY VOLTAGE EQUI PMENT AND Cl RCUI TS
A. Transformers:

1. Exterior: Exterior transformers supplying interi
shall have the neutral grounded at the transformer
Provide a grounding electrode at the transformer.

3.5 RACEVWAY
A. Conduit Systems:

26 0526-3
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1. Ground all metallic conduit systems. All metalli
shall contain an equipment grounding conductor.

2. Non-metallic conduit systems, except non-metalli
that carry a grounded conductor from exterior trans
interior or building-mounted service entrance equip
contain an equipment grounding conductor.

3. Metallic conduit that only contains a grounding
provided for its mechanical protection, shall be bo
conductor at the entrance and exit from the conduit

4. Metallic conduits which terminate without mechan
an electrical equipment housing by means of locknut
adapters, shall be provided with grounding bushings
bushings with a equipment grounding conductor to th
ground bus.

3.6 CORROSI ON | NH BI TORS
A. When making grounding and bonding connections, a
inhibitor to all contact surfaces. Use corrosion i
for protecting a connection between the metals used
3.7 GROUND RESI STANCE
A. Grounding system resistance to ground shall not
modifications or additions to the grounding electro
for compliance without additional cost to the Gover
shall ensure that this requirement is met.
3.8 GROUND ROD | NSTALLATI ON
A. For outdoor installations, drive each rod vertic
until top of rod is 610 mm (24 inches) below final
B. Where buried or permanently concealed ground con
make the connections by the exothermic process, to
joints. Make accessible ground connections with mec
type ground connectors.
C. Where rock or impenetrable soil prevents the dri
rods, install angled ground rods or grounding elect
trenches to achieve the specified ground resistance
3.9 ACCEPTANCE CHECKS AND TESTS
A. Resistance of the grounding electrode system sha
four-terminal fall-of-potential method as defined i

resistance measurements shall be made before the el

260526-4
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distribution system is energized, and shall be made
conditions not fewer than 48 hours after the last r

B. Resistance measurements of separate grounding el
be made before the systems are bonded together. Th
resistance of separate systems may be used to meet
resistance, but the specified number of electrodes
provided.

---END---
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SECTION 26 12 19

12-01-12

PAD- MOUNTED, LI QUI D-FI LLED, MEDI UM VOLTAGE TRANSFORMERS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installat
testing of the pad-mounted, liquid-filled, medium-v
indicated as transformers in this section.
1. 2 RELATED WORK
A. Section 26 05 11, REQUIREMENTS FOR ELECTRICAL IN
Requirements that apply to all sections of Division
B. Section 26 05 26, GROUNDING AND BONDING FOR ELEC
Requirements for personnel safety and to provide a
to ground for possible ground currents.
1.3 QUALI TY ASSURANCE
A. Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND

ion, connection, and

oltage transformers,

STALLATIONS:
26.
TRICAL SYSTEMS:
low impedance path

SERVICES), in Section

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS

1.4 FACTORY TESTS
A. Transformers shall be thoroughly tested at the f
there are no electrical or mechanical defects. Test
as per IEEE Standards. Factory tests shall be certi
tests shall be performed:
1. Perform insulation-resistance tests, winding-to-
winding-to-ground.
2. Perform turns-ratio tests at all tap positions.
1.5 SUBM TTALS
A. Submit six copies of the following in accordance
REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1. Shop Drawings:

a. Submit sufficient information to demonstrate com
drawings and specifications.

b. Include electrical ratings, nameplate data, impe
drawing with dimensions and front, top, and side vi
mounting details, decibel rating, termination infor
temperature rise, no-load and full-load losses, reg
overcurrent protection, connection diagrams, and ac

c. Complete nameplate data, including manufacturer’
catalog number.
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d. Include the VA contract number, the VA project n

Project Title on all submittals.
2. Manuals:
a. When submitting the shop drawings, submit compan
complete maintenance and operating manuals, includi
data sheets, wiring diagrams, and information for o
replacement parts. The manuals shall be submitted
copy format and in PDF electronic format on a CD-RO
1) Identify terminals on wiring diagrams to facilit
installation, maintenance, and operation.

2) Indicate on wiring diagrams the internal wiring
of equipment and interconnections between the piece
equipment.

3) Approvals will be based on complete submissions
together with shop drawings.

b. If changes have been made to the maintenance and
manuals originally submitted, submit updated mainte
operating manuals two weeks prior to the final insp
1) Update the manual to include any information nec

shop drawing approval.
2) Show all terminal identification.

12-01-12
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ion copies of
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rdering
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M disk.
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for each piece
s of
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ection.

essitated by

3) Include information for testing, repair, trouble shooting,
assembly, disassembly, and recommended maintenance intervals.
4) Provide a replacement parts list with current pr ices. Include
a list of recommended spare parts, tools, and instr uments for
testing and maintenance purposes.
1.6 APPLI CABLE PUBLI CATI ONS
A. Publications listed below (including amendments, addenda, revisions,

supplements, and errata) form a part of this specif
extent referenced. Publications are referenced in t
designation only.

B. American National Standards Institute (ANSI):
C37.47-00............... High Voltage Current-Limiti

ication to the
he text by

ng Type Distribution

Class Fuses and Fuse Disconnecting Switches

C57.12.00-00............ Liquid-Immersed Distributio
Regulating Transformers
C57.12.25-90............ Pad-Mounted, Compartmental-

n, Power and

Type, Self-Cooled,

Single-Phase Distribution-Transformers with

261219-2
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Separable Insulated High Voltage Connectors;
High Voltage, 34500 Grd Y/19920 Volts and
Below; Low-Voltage 240/120 Volts; 167 kVA and
Smaller Requirements

C57.12.26-92............ Pad-Mounted, Compartmental- Type, Self-Cooled,
Three-Phase Distribution Transformers for Use
with Separable Insulated High-Voltage
Connectors (34500 Grd Y/19920 V and Below, 2500
kVA and Smaller)

C57.12.28-05............ Pad-Mounted Equipment - Enc losure Integrity
C57.12.29-05............ Pad-Mounted Equipment — Enc losure Integrity for
Coastal Environments
C57.12.34-10............ Pad-Mounted, Compartmental- Type, Self-Cooled,

Three-Phase Distribution Transformers, 5 MVA
and Smaller; High Voltage, 34.5 kV Nominal
System Voltage and Below; Low Voltage, 15kV
Nominal System Voltage and Below

C. American Society for Testing and Materials (ASTM ):
D3487-08................ Standard Specification for Mineral Insulating
Oil Used in Electrical Apparatus
D. Institute of Electrical and Electronic Engineers (IEEE):
C2-07....cccovvenns National Electrical Safety Code
C57.12.10-11............ Liquid-Immersed Power Trans formers
C57.12.90-10............ Test Code for Liquid-Immers ed Distribution,
Power, and Regulating Transformers
C62.11-06............... Metal-Oxide Surge Arresters for AC Power
Circuits
48-09......cuveveeeeee Test Procedures and Require ments for

Alternating-Current Cable Terminations Used on
Shielded Cables Having Laminated Insulation
Rated 2.5kV Through 765kV or Extruded
Insulation Rated 2.5kV Through 500kV

386-06.................. Separable Insulated Connect or Systems for Power
Distribution Systems Above 600 V
592-07.....ccccccc.. Exposed Semiconducting Shie Ids on High-Voltage

Cable Joints and Separable Connectors
E. International Code Council (ICC):
IBC-12....cuviiieeeenn. International Building Code

261219-3



F. National Electrical Manufacturers Association (N

LA 1-09................. Surge Arresters
TP 1-02......ccc... Guide for Determining Energ
Distribution Transformers

TR 1-00......cccvneeee Transformers, Regulators, a

G. National Fire Protection Association (NFPA):
70-11..ccceeiieee. National Electrical Code (N

H. Underwriters Laboratories Inc. (UL):
467-07.coeeeeeeeeeenn. Grounding and Bonding Equip

PART 2 - PRODUCTS
2.1 GENERAL REQUI REMENTS
A. Transformers shall be in accordance with ANSI, A
UL, as shown on the drawings, and as specified here
shall be assembled as an integral unit by a single
B. Transformers shall be complete, outdoor type, co
assembly, grounded, tamper-resistant, and with liqu
windings.
C. Ratings shall not be less than shown on the draw
D. Completely fabricate transformers at the factory
external cable connections are required at the proj
E. Thoroughly clean, phosphatize, and finish all th
factory with a rust-resistant primer and dark green

All surfaces of the transformer that will be in con

concrete pad shall be treated with corrosion-resist

epoxy resin or a rubberized sealing compound.
2.2 COVPARTMENTS
A. Construction:

1. Enclosures shall be weatherproof and in accordan
C57.12.28.

2. The medium- and low-voltage compartments shall b
steel barrier that extends the full height and dept
compartments.

3. The compartments shall be constructed of sheet s
ANSI requirements) with bracing and with reinforcin
jig welds to assure rectangular rigidity.

4. All bolts, nuts, and washers shall be zinc-plate

5. Sufficient space shall be provided for equipment

terminations within the compartments.
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6. Affix transformer nameplate permanently within t
compartment. Voltage and kVA rating, connection con
impedance, date of manufacture, and serial number s
the nameplate.

B. Doors:

1. Provide a separate door for each compartment wit
single padlock to secure all doors. Provide each co
with open-position doorstops and corrosion-resistan
hinges welded in place. The medium-voltage compartm
mechanically prevented from opening unless the low-
compartment door is open.

2. The secondary compartment door shall have a one-
and incorporate three-point locking mechanisms.

2.3 BIL RATING
A. 5 kV class equipment shall have a minimum 60 kV
2. 4 TRANSFORMER FUSE ASSEMBLY

A. The primary fuse assembly shall be a combination
replaceable Bay-O-Net liquid-immersed fuses in seri
immersed current-limiting fuses.

2.5 PRI MARY CONNECTI ONS

A. Primary connections shall be 200 A dead-front lo
inserts for the existing cable size.

B. Surge Arresters: Distribution class, one for eac
complying with IEEE C62.11 and NEMA LA 1. Install
the feed through primary bushings within the transf

2.6 MEDI UM VOLTAGE SW TCH

A. The transformer primary disconnect switch shall

internal, gang-operated, load-interrupter type, rat

system voltage as shown on the drawings, with a min

withstand rating of not less than the calculated av

current of 14,000 amperes.

B. For loop feeds, switch shall be a four-position,
located in the medium-voltage compartment and hot-s

2.7 MEDI UM VOLTAGE TERM NATI ONS
A. Terminate the medium-voltage cables in the prima

A loadbreak premolded rubber elbow connectors, suit

applications. Elbow connectors shall have a semi-c

material covering the housing. The separable conne

261219-5
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include the loadbreak elbow, the bushing insert, an

Separable connectors shall comply with the requirem

and shall be interchangeable between suppliers. Al

in medium-voltage cable, ground, and drain wires to
connectors to be moved to their respective parking

B. Ground metallic cable shield with a cable shield
consisting of a solderless connector enclosed in wa
housing covering the entire assembly, bleeder wire,

2.8 LOW VOLTAGE EQUI PMENT

A. Mount the low-voltage bushings, and hot stick in
compartment.

B. The low-voltage leads shall be brought out of th
pressure tight bushings, and shall be standard arra

C. Tin-plate the low-voltage neutral terminal and i
transformer tank. Provide a removable ground strap
with the NEC and connect between the secondary neut

2.9 TRANSFORMERS

A. Transformer ratings shall be as shown on drawing
on the drawings are for continuous duty without the
fans.

B. Temperature rises shall not exceed the NEMA TR 1
(149° F) by resistance.

C. Transformer insulating material shall be less fl
dielectric, and UL listed as complying with NFPA 70
fire point of not less than 300° C (600° F) when te
ASTM D 92. Liquid shall have low toxicity and be no

D. Transformer impedance shall be not less than 4%
larger.

E. Sound levels shall conform to NEMA TR 1 standard

F. Primary and Secondary Windings for Three-Phase T
1. Primary windings shall be delta-connected.

2. Secondary windings shall be wye-connected, excep
indicated on the drawings. Provide isolated neutral
secondary wye-connected transformers.

3. Secondary leads shall be brought out through pre
bushings.

G. Primary windings shall have four 2-1/2% full-cap

taps above and two taps below rated voltage.

261219-6
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H. Core and Coil Assemblies:
1. Cores shall be grain-oriented, non-aging, silico
losses.

2. Core and coil assemblies shall be rigidly braced

stresses caused by rough handling during shipment,

caused by any possible short-circuit currents.
3. Coils shall be continuous-winding type without s
taps. Material shall be copper.
4. Coil and core losses shall be optimum for effici
5. Primary, secondary, and tap connections shall be
type.
6. Provide end fillers or tiedowns for coil winding
I. The transformer tank, cover, and radiator gauge
less than that required by ANSI.
J. Accessories:
1. Provide standard NEMA features, accessories, and
a. No-load tap changer. Provide warning sign.
b. Lifting, pulling, and jacking facilities.
c. Globe-type valve for oil filtering and draining,
sampling device.
d. Pressure relief valve.
e. Liquid level gauge and filling plug.

f. A grounding pad in the medium- and low-voltage c

g. A diagrammatic nameplate.

h. Dial-type liquid thermometer with a maximum read

an external reset.
i. Hot stick. Securely fasten hot stick within low-
compartment.
2. The accessories shall be made accessible within
without disassembling trims and covers.
K. Transformers shall meet the minimum energy effic
TP 1:

KVA (%)

75 98.7
1125 [98.38

150 | 98.9
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225 99.0
300 99.0
500 99.1
750 99.2
1000 99.2
1500 99.3
2000 99.4
2500 99.4

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON
A. Install transformers outdoors, as shown on the d
with the NEC, and as recommended by the manufacture
B. Anchor transformers with rustproof bolts, nuts,
than 12 mm (1/2 inch) diameter, in accordance with
instructions, and as shown on drawings.
D. Mount transformer on the existing concrete slab.
E. Grounding:
1. Ground each transformer in accordance with the r

NEC. Install ground rods per the requirements of Se

12-01-12

rawings, in accordance
r.
and washers not less

manufacturer’s

equirements of the
ction 26 05 26,

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS, to maintain a maximum

resistance of 5 ohms to ground.

2. Connect the ground rod to the ground pads in the
voltage compartments.

3. Install and connect the cable shield grounding a
manufacturer’s instructions. Connect the bleeder w
shield grounding adapter to the loadbreak or deadbr
grounding point with minimum No. 14 AWG wire, and ¢
braid to the grounding system with minimum No. 6 AW
wire. Use soldered or mechanical grounding connecto
this purpose.

3.2 ACCEPTANCE CHECKS AND TESTS
A. Perform manufacturer’s required field tests in a
manufacturer's recommendations. In addition, inclu

1. Visual Inspection and Tests:

a. Compare equipment nameplate data with specificat

shop drawings.
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b. Inspect physical and mechanical condition. Check

cracked bushings and liquid leaks.

c. Verify that control and alarm settings on temper

are as specified.

d. Inspect all field-installed bolted electrical co

the calibrated torque-wrench method to verify tight
accessible bolted electrical connections, and perfo
thermographic survey after energization under load.

e. Vacuum-clean transformer interior. Clean transf

exterior.

f. Verify correct liquid level in transformer tank.
g. Verify correct equipment grounding per the requi

12-01-12
for damaged or
ature indicators
nnections, using
ness of

rm

ormer enclosure

rements of

Section 26 05 26, GROUNDING AND BONDING FOR ELECTRI CAL SYSTEMS.

h. Verify the presence and connection of transforme

arresters, if provided.

i. Verify that the tap-changer is set at rated syst

3.3 FOLLOW UP VERI FI CATI ON

A. Upon completion of acceptance checks, settings,

Contractor shall demonstrate that the transformers

operating condition and properly performing the int

3.4 SPARE PARTS

A. Deliver the following spare parts for the projec

Engineer two weeks prior to final inspection:

1. Six insulated protective caps.
3.5 I NSTRUCTI ON

A. The Contractor shall instruct maintenance person

and operation of the equipment on the date requeste

Engineer.

---END---
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